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(54) PELTIER COOLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the cooling 
effect of a Peltier element in a Peltier cooler for cooling 
an element by mounting on the heat absorbing part of a 
Peltier element. 

SOLUTION: An element to be cooled (photo detector 10) 
is mounted on the surface of the heat absorbing part 
20a of a Peltier element 20 and the heat generating part 
20b thereof is brought into tight contact with a heat 
radiation fin 40. The Peltier element 20 is connected 
with an intermittent drive means 30 for supplying a pulse 
current (repetition cycle Ta, current supply interval Tb) 
to the Peltier element 20. A photodetector 10 is cooled 
when a current is fed to the Peltier element 20. Heat 
generated from the heat generating part 20a of the 
Peltier element 20 is discharged from the heat radiation 
fin 40 to the outside when the Peltier element 20 is not 
driven thus sustaining the temperature at the heat 
generating part 20a of the Peltier element 20 
substantially at the room temperature. According to the 

arrangement, cooling effect of the Peltier element 20 is prevented from lowering due to 
temperature rise at the heat generating part 20a and the cooling effect is enhanced. 
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m&m i ] m^wm^r & mv-t z 'w*- x#? t . 
< i-«#®«:K^fcz. t tmkz-tzmmi. 1 is 

1 ff"h 1 JgSafW^l^xtf&PSS ' 
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1-5g»#J@ 5 BBtt®^l^-x?&4PS6a. 

W«i:i-«Bil*S58B«W)^l^-x?MP«5JB. 
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^x^tcr^s UTj-wfli-s^i^-x^siatBi u 

^4^1^x*F®iBBIft»^«t« LXtfiffl-fZ^JV? 
x^^BCJ'&SWSO^II^BB-rSfcC-t?**. 
[0 0 0 2] 

[(Se*««g3K C6*J:»J, -UCPDD (Photodynamic 
Diagnosis) ^ijft^nS^^W-o^TCD^a*® 

*&£n-r^5„ z<dpdd£& lumittu 
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j: u nit t saa^* art s #<aste*jK % t- 

[0 0 0 3] ^J^f^q#^nS 6 3-94 6 4#$fcftL ftrBi 
JP 1 - 1 3 6 6 3 0-§-^, 4«P7 -59 783^ 
$Rtr 14. .1 (D P D D -5 fcftOStite^BfiRB**!!^ 

save vs. z<Bm<zmymm&m*&#itoK. 

*is cot - © «t 5 te^m z wtn& 

[0 0 0 4] S3tert«8K*i^Tli, 3tefi8gte«JH**» 

«r/jN$<UT«?>KS/N4:iSStSi-5/c«). ^tb^fe 
^l^x^HltaUT^l^x^^m^^^UT 

[0 0 0 5] 

^ ^;l^x^?co^ffl!]* i fjCDfe^a:*^<^tJ. crofg 
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[0 0 0 6] ZL<oaSjft4te±-f'« "^V^-xSfcfOfft 

[0 0 0 7] ^fjt". ±ffi©J:54:?&ai*B:T-f±. 

^x^©«nij4 j: u {gv ^agtc u «t ^ i: -rtufi-a 

fttj*%tv>t^l^x^{rat^SflKE* s ^:t < «c 

^ [0 0 0 8] -s, ym&^mmtfXDtmmm kiru 
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[0 0 0 9] *f§BJ{i±8B<73*t»t^^T^$n/ctra 
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[0 0 10] 
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[0 0 13] ^cDJ:^^^tb§lfeffiv^c^l^x?^in 

[oo 14] c: it*. rmj§B^;±j^A*)-rs^cD^ 

[0 0 15] rnffi£©(0fc| fcli. jR^WfeiR 

xJJS^?ft9]»J!«:J&«f&#*.&v «*»*-f 5. 
[0 0 16] Jb»©J:5fc^aj»feJSv^c'*;l' 

v^Tfi, BraB*^x^*q^3*i-c^&i^i: 
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[0 0 17] Sfc. ±8a3tetftaj»4fflv^t<©»w*Jv^T 
[0 0 18] 
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^l^x^ciHE^Kj^TS^ta^t 
•5. Lfc^-sT. ^;i^x^?£^»L/ci:§K^ 
;l/^x^(D^»T'^ DSgst; «t »J > £WttJBfc*ii» * 
T^>l^x3R^(0?Wa«ftjft**(ST-rs**/^S <t5C 

t **? #, ■?-©#*£ x^^ffl * /Mct-t 
s. ^>H : -x*^;««&Tra«siffi4/jNS<-rsc 
t*T*ts.- ^i^-xjs^feesirtswaw)^ 
-f-r -jt^/jN^ < -r s c t \z j; u . «&&ai* : ?«:? i &aj 

ji^xjffj^^E^^-MJ-twjjdsa-r s z. t **t?£. ^ 
[0019] ^^>(^ ^i^ L xj^4ffiRB©j , waifiio©«¥e 

U. -«^^x^©^*P^5:^S - i:* 5 T'§-, 
[0 0 2 0] Sfc, ^a§atc«fc«^l^-x»*ffiRJBf4. 
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[0021] c©^, mi%*>Wiiii%&<Dmmz& mv 

£\,^5) ^®JRTSdi:{rj;SIR^>y h^-f^CJRMft 
^H=-x^©J|ftftffiri:«eS. ^dT\ iS^fl»3s^gl: 

t^tt (•t«e*>*>tftiil«^-4iEMI4:i-SJ:t) 

[0022] ^;i^x^7-©^r«f*%i^ 

50 bft&Ztt&Z. 
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[0 0 2 3] Z\ZT\ milii&tLTCCDWCDmm 

Sit* ifc WZfflS&13-fHim*?f5Z£t,& 
[0 0 2 4] fct, *«Wm:6^I^-x7Wa9gJBH 

[0 0 2 5] 

(mm*&mizismr&. an*. *«9i®fg i oig«s 

[0 0 2 6] ^l/^xJ8^20©$8&SP20a ©it® K fit 
m&Q3& £ 3KtteB»lO*«ttH« tit v ^ a * fc, 
^V^-xjfrJEOtt. -?"^i%^gP20b *gsa»7-f >40i:ft 

[0 0 2 7] d^l«6^30{i^l^x^-?20tr/^X 

x3R?20^«»S«:#«&UT^a (ffiffij) JBIS^TbT*. ^ 

[0 0 2 8] «lT±8BHME©^l^x?Mffig«Of^ffl^ 
ouvtBWirtS. ^V^-xjR?20{z|ffl^>ClE»^gi30*»P> 
SaW^Sft-CV^Sfc^J*. *;i/*x#?20©i8a!S» 
20aii^gLg*%TT€> o ^©i&g|©<STa{±. ^W=-x 
Jfc?20©flrtt(C J: £©-*?*«). ij&#fcgP20a tS6 

H*gP20b £©^3gCaT'^£nS&©-T:*$>5„ Ofc**o 
T. ^l^x3R?20{wffl5UBI&#a30*»fe«8S*««il&$ 

*lT^Si:*fi. ®^SP20a £:#§gigP20b i:©i&Kg** 
[0 0 2 9] §SfSftgP20b littmy-f >40(-i 

^;i^x^20Km^£^&LT^5£:£K§fl^ib 

tl<S^£^A'^x^^20^©1li^;ft^jLhLTV , >'5 1: §-{3. 
*. 02(C) «:#!8aUTC©3ia^ov>TK9iTS. 
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[0 0 3 0] H2(C):»i. 02(A)i5J:tf(B)fc*J(*STl 

^;i^xfi^20Km^£«-#&U/i2:£(Ti) J4. qSM2 
0at*»«tf|S20b ©iag (1-&*>*»£afi) cfc'JCafcWST 

£U *©#£ttiaflLh#P£*&«>. "W7-xjK^20©IE 

n 4 f?it*- s b bu (T2) ^ fissa <t y 02 # $ . 

/<? [0 0 3 1] *;|/^x^20©SHIftrt^±3*W' k cfc £ 
Cl2*»f,T3*T?) . ©$&3P20a Kf8*i»20b ©j& 

£(::&&. — jet. iaa»7-f >40*SffiH&tt«^f!S»aB20b T* 

£ bfc»fc*W3Kdi-r s ©T-fe^gP20b ©s&**sft* 

[0 0 3 2] ;:©£#< ^;l^-x*?20{wf|Jfta3ffiS:« 

*e^st» qsaftaaoa »4fw»gj2 0b®ia[S (-*-&*>*> 

&S. o*u, ^*Pfi^;* s ?J.ffifliii:mjcDfe^gP20b ©i& 

s±#^^«>> ^y^x^zoroffiiftfefp^-tsieiaa 

[0 0 3 3] ^Sy f ^l^ L x3R?20©ffi«l*«fP±*ti 

J» ®j4>^%l^gP20b T*5fel;/cJlft«:^WP^3Ktfi-r5©T*58J» 
gP20b ©&^*%^ izi&T U m&lz'ig!ffi L J: 5 1" 

^;^x^20(cf?jKfi^fe^i"$ilBy(T5){c 

[00 34] i©«t^4:BM^6i|»UigU ^*«T. ^JV 
5^x^20 feffl|!)LT^5il§©%^gP20b ©fg^Si: 
Sa&4^± UTV ^ t #©fiS3»7 -f >40©J^E*©^ 
7>*t5 4:£5-C*££U ^l^ L x*?20'fegBKiOT 
v ^S i: f ©«gP20a ©iSUSfi^^ck U Cn (CaJ; «J 

Cn i: ©Mti, x^7-20 4 ^BSEWrf S m&iz.tt U 
T. HDB%ff±LTV^5«||lB^S«ft7-f >40tcJ:»J3Bj(fi 

gP20b ©|ft£$cmU/^ctt/J^<&6„ 
[0 0 3 5] Lfc* s -oT, ^U^x3S?20©#-tS?^P 

[0 0 3 6] ZCDtztb. mM320& KflBBStWytefcfcdi 

^i^x^OTo^sj&fljflytjt-HS-fcKeiis-ti- 
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[0 0 3 7] W$b7^l/40<DlimmjJl) i +tt$> 

g520b ©gi&-HHq&tb W#5 £ tli IHBSbSCiftftft 

g|5 2 0 a(Dffij&i)*m%L& 0 C a*ittiB^?&gKji-f £© 

[0 0 3 8] l/:*SoT, J: o CVl^x^20 

&ggi:LTv^c&©** #f&0J3t:±3^;i/^x?fH^H 

[0 0 3 9] &*>\ ^gP20b ©iflSLt^fcBfrlt***: 

^•y--5MiS^*Pm(-1-^ d **IJriiBT?*6. ^©*S£K 

[0040] t— h^-r^fflV^TfMSftaPZOa 4 

[0 0 4 1] $5,1:, %^g|320a 4, rt^^©U^ 

[0 0 4 2] %HfcgP20b ©ag±#£R0±-r<5£!l 

i: L/T, IB1&$!I^#IS30 iz J: S x?g?20© 

;i/^x^?204lffiibUTv >6 £ §©f6*ffi|S20b <D%?&Bl 
(Ta* =Ta) . ^W^x^^Otcffij^^^^n 

sjfflHOb' )-t^^^;w 1 x^204^ini-^^p^fe 

m <-tZZ£ K^'j, *JV?-x.jl&2Q\znStlL*:4misX 

?2o©aaib*w±UT^sfc£Kasa(&:7-r >40fe*N/r 
mig^?*m?2oizmm*m&2nzmmzim$&3 

20b **S3fl{cja\, ^&£K3gLT J5 U » . ^;l^x^?20CD 
tttSW&lt-HMzfmZltX:* 1&m&**iibZ>Z.£i>* 
T'tS. ^UT. ^CJ;oT(i^^x^?20Hffii5fE 
fc^UT^Sfc£U:Saft8P20b *»<bf&tt$>*iSJ»*, • 

w*ftLx&±iz$vmzm&^zz\£ibvsm£Zsiz> a 

[0 0 4 3] 3E8^1O0ffl;flfi^© 5 

x#?20jWBflIft$ tlTV t©»f^OS8iajTc©«#** 
&3Sfc£ftSflWC*&5. Z\(Dtztb. HaU&l/^#M 
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tfnnimt^x®.?. ■ ztuzx*). mx\-L nmmm. 

[0044] mm*, ym&motisxmfommm?* 
■t aeMfc»%© 7=7 stmm*7t* mmm&jj * 
©»£{?±u-c&*>*;b&v\ ufc* s oT. mignm 

■f§#yfflfeff5©*t:v *;l^xS£?20fe|fflfcffi!|&Lo 

[004 5] ^(r El 4 &#P! LT^fgBJcD^ 2 CD^Ste© 

[ 0 0 4 6] ^©H 2 O^tefflJ^ffiKl^S^V^-x?^ 
^ iP^S(i, ^(±5§|10i:^5 1 x|il?20CDil!icS^ ; fe^t 

#Lfet.<o-c*s. ^i^-x*?2o*«ra>ceB6^ 
HSlso^JBt ***** ^iPtS^ ^ RtKft-e* S o 

[0 0 4 7] 04(A) fi. ^©^l2CD^Jt6©^{-*^ 

S^;W^x^*p^g©^ElT-*fJ. IHBI(B) (i-e©PJ 
BfffiBIT-*U, 130 (C) f4/^>7l4jfieW5imnBI-t?* 
5. 'VI/*x*?20©!B«ftaS20a ©«BfC3telftlbS10* s 

J<7 ij. ^;i^x*?20{^^JE»^S!30i:SSR«nTi^ 

So 

[0 0 4 8] ^tfetBgglOfci^^x^^OO^fiJ 

ffi»±^5 ^#©^dS/t©^: t *53$awis2T'ffl v » 

mj^^&mtmz-gft-sftxmm-zftx v 

[0 0 4 9] ^ttil§10©^l-g|5BSIOT^^ H12*S^V 

i©K«y^->58l4aqSBgeafi50©«BaP52a 
CTFPC ^©^KgP^i^ffl 'J - H59 h tvT v > S. 

Afi«ffi50b i:S€BS50c t^7^JV—^—)\^lX'^mt^ 

ztizjzovsmt&z (04(0 #p.i) . ^® 

WIStE50 % IRtV y b y * )V9 t •? & Z. £ RTfliT'* S. 
[0 0 5 0] J^T±ay«©^l^x^^g©#ffiH 

Tv^S*»f,, BB^«a»^S30tr«J: U^l^-x^a*^ 
nxijScfMOa *^ip $ n/t i: £3fetft£B»l0 1, [Bl«l 
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4o<^mj»*«Me*teiiSio©S3i6iSioa nejisftsa&fi 

[0 0 5 2] 04(C) £n*-f .fcSKl^VT'MfcSK (h 

sut«:**<u ^7^>4o©»mr»*«y£*teijaio© 
[0053] _taagj£Bj3oj; 9 ttm&t-ts ZtizXV^ 

^l^xJ^20©?g$igP20a fccktfjjSa^^-f >40m<D$g 
■T?£3. Lfc**oT. ^;l^x^20K#l,*&-t-5®j?££ 

[0 0 5 4] &KH5&#j$UT#fSBJ©Sg3©^<D 

[0 0 5 5] iC?ai3 05ai8a)J^JBC*»*>S^V^-x?& 

J: U fcStiS^Ki-J^TSI 2 ©HJBOJ&JBK**** 
&^;l^x?fr£Pil^i:Jl&5 D "VV*-x3fc?20*s 

a£©jg 2 ommoMM^^^j^^mmm. t mm 

[0 0 5 6] H5{i, C©Jg3"©^iS®^JI8K* s *»*^ 
;]^xW^a^^£B§ii03fi^^.!!irrffil2IT'*S„ ^ 

[0 0 5 7] 3fc*fca«10«J:t^l^x^Z0©#fllB 
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[0058] ?m&ttio<D&$\-3®mm^y mtfmm 

[0 0 5 9] J^T±lB^^^^x^iP^S(DfM^ 
ovvtffiW*"*. ^;^x^20CDift^gP20a O^ffitt 

*5|i()?)T/jN$ < . ^tBaslOft^ip-rS/i-fefr^l/^x 
[0 0 6 0] £tz. SSKS»16»±/<V'^ , {l«tS«^^L/ 

BBRE^V HlZ«:ggKS»16%^UT«IS18Kg8K-rsc 
fcfcJ:»J. S3#fft*54*J«fctJ ! 56*^f»3»^i©^:t«c«' 

^ UfeO (0 25~ 0100 Aim) , $m$fi(DK£Z{iM 
W.(D^(D («il»i&-C*»±J&:< 025- 0 50 MmCD^fflf&K 

fc^t < U j^^-r >40©Sfcdl^* s ^tB§§io©^ 
®10a (r-jSM^n^^ftft^ t>t;/jN^ <-ts^. fc**r-£ 

[0 0 6 1] ±ffii&BJ©«i:9^«^1-S-^^J: , J. 
^W-xJ)MF20©9BfeaP20a «=k?/ffitl^7^ V40SS©fS 

^v>Tli^V5 1 x^20<D^i-P^ ! feia<feS- i:* 5 

J!? T'#, ^l^x^20(C^i-^f|;!^ ; &/JN^<-r?'-^ 

■to/=.«)®BKtt.iBaT**s*»p»/jNia'fb-rs - t* j T** 
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[0 0 6 3] Cl<35fg4©|U(S©^JBl-*»»»«^l^ : -x?^ 

c c Dm^^^cD^^^ioT'^-r-s 

fc<zn?*3„ H6(i^©^;v^x^*p^®(D«itiiiS«iil 

[0 0 6 4] ^ffl^lO*^;l^-x^20<Z)l]&|^gP20 



11 

OfcfflSfStk ^7^>40ttffi#42KlHSF$itVCl> 
[0 0 6 5] ^iiHR^lOOS^iffflUlttlR^y h7> 

xmm w k/i v * t> t. s . 

[0 0 6 6] ^tfl*?10, >W*-xjK?20. 
>40t£ IR# 7h7< ;i/#44©g|5#£|& < £#:*%f£42 

[0 0 6 7] ^A^x3R?20l±. n£ffitt#330 & 39% 

£*lT^£ 0 ^?JS60{i|igXWIfi^lS30*^;l^x^20 
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v»5^4:*««c<. IR#y h7-f^*44T*fB-fS*ftfifc3fc 
ffitScS. L/fc**o-C±iai:ra»K, ^;i/^x^20© 

ts:i **T?£ ^S©/NJ!WbKi£#U 5 *. 

[0 0 7 2] 3t»60«:ffl^B3t*-»fc**. 
JO WfrhlRfiy h7^H?44£T*©3fcg&±T\ ifcfl-ftfciR 

jR-r s i t ^ «k * *^wia»*^®47©fstt** x 

^ « ^ « x * y ) ©fie® n zmjx-f %>%¥-y 
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1 NOTICES* 

2. Japan Patent Office is not responsible for any 

3. damages caused by the use of this translation. 

4. 1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

5. 2.**** shows the word which can not be translated. 

6. 3 .In the drawings, any words are not translated. 

7. CLAIMS 

8. [Claim(s)] 

9. [Claim 1] The ******** cooling system characterized by having the ******** 
element which cools a 

10. cooled element, and the intermittent drive means which carries out the 
intermittent drive of the current 

11. which lays the aforementioned cooled element in the endothermic section of the 
aforementioned ******** 

12. element, and is supplied to this ******** element. 

13. [Claim 2] The ******** cooling system according to claim 1 characterized by 
establishing the means which 

14. makes small the heat capacity of the cold end of the aforementioned ******** 
cooling system. 

15. [Claim 3] The ******** cooling system according to claim 1 or 2 characterized 
by establishing the means 

16. which enlarges the heat capacity by the side of generation of heat of the 
aforementioned ******** cooling 

17. system. 

18. [Claim 4] A ******** cooling system given [ the claim 1 characterized by 
establishing the means which 

19. enlarges thermal resistance between the cold end of the aforementioned ******** 
cooling system, and a 

20. generation-of-heat side to ] in any 3 one term. 

21 . [Claim 5] The ******** cooling system given [ a claim 1 to ] in any 4 one term 
with which the 

22. aforementioned cooled element is characterized by being the light sensitive cell 
by which an output signal 

23. when the aforementioned ******** element is driving is dealt with as a detecting 

signal. 

24. [Claim 6] The ******** cooling system given in claim 5 term characterized by 
preparing an infrared light 

25. elimination means in the position which is on the optical path of the light which 
carries out incidence to the 
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26. aforementioned light sensitive cell, and was separated from the aforementioned 
light sensitive cell beyond a 

27. predetermined distance. 

28. [Claim 7] The ******** cooling system according to claim 5 characterized by 
establishing an optical 

29. irradiation means by which the outgoing radiation of light can be stopped while it 
does not have an infrared 

30. light elimination means by which the aforementioned light sensitive cell was 
allotted by approaching with 

3 1 . this light sensitive cell and the aforementioned ******** element is not driving. 

32. [Claim 8] The ******** cooling system according to claim 5 characterized by 
establishing an optical cutoff 

33. means to intercept the incidence of the light to the aforementioned light sensitive 
cell while it does not have 

34. an infrared light elimination means by which the aforementioned light sensitive 
cell was allotted by 

35. approaching with this light sensitive cell and the aforementioned ******** 
element is not driving. 

36. [Claim 9] it is a******** cooling system given [ the claim 5 which the 
aforementioned light sensitive cell is 

37. a solid state image pickup device, and is characterized by a blanking term being a 
thing of the video signals 

38. with which the aforementioned intermittent drive means supports the picture 
image which this solid state 

39. image pickup device picturized which stops a drive of the aforementioned 
******** element at least to ] in 

40. any 8 one term. 

41. [Translation done.] 

42. NOTICES * 

43. Japan Patent Office is not responsible for any 

44. damages caused by the use of this translation. 

45. l.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

46. 2.**** shows the word which can not be translated. 

47. 3. In the drawings, any words are not translated. 

48. TECHNICAL PROBLEM 

49. [Problem(s) to be Solved by the Invention] Thus, when the calorific value from 
the generation-of-heat side 
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50. of a ******** element increases and this generation of heat cannot fully be 
emitted if it does in this way, 

51. although it is necessary to enlarge the amount of heat pump by the ******** 
element in order to cool a 

52. light sensitive cell to lower temperature, the cooling effect will fall by the heating 
value which remains in a 

53. steady state (refer to the drawing 7 ). 

54. [0006] In order to enlarge thermolysis capacity by the side of generation of heat 
of a ******** element that 

55. this remains heat should be prevented, it is necessary to have a thermolysis system 
(for example, circulation 

56. cooling system which circulates refrigerants, such as a big radiation fin and water 
with the big specific heat) 

57. with big heat capacity. It was difficult for a measuring equipment and a picture 
image device which 

58. preparing such a thermolysis system enlarges a cooling system, and, as a result, 
have only narrow space, 

59. such as a fluorescence endoscope, to incorporate a ******** cooling type image 

pck-up element. 

60. [0007] Furthermore, with the above cooling meanses, as it is going to make the 
endothermic side of a 

61. ******** element into lower temperature, the power consumed with a ******** 

element becomes larger. 

62. If power consumption is large, the current which flows for a ******** element 
will become large, and will 

63. affect [ big ] a picture signal by the lead noise. Therefore, it is difficult to mount 
t h e ******** e i em ent of 

64. big power consumption in electronic endoscopes, such as a fluorescence 
endoscope which must connect 

65. an image pck-up element and a mainframe by the long line. 

66. [0008] If it faces, performing an image pck-up of a photodetection or the 
observation section on the other 

67. hand, it is not necessary to always detect a signal and a detection etc. is possible 
by the predetermined time 

68. interval, it is also possible to acquire a signal required for a diagnosis etc. by 
signal processing. In this 

69. case, if it continues supplying a current to a ******** element while not needing 
a detecting signal, only 

70. in the part of the temperature rise of the exoergic section, a refrigeration capacity 
will decline as mentioned 

71. above. 

72. [0009] this invention is made in view of the above-mentioned situation, a 
******** cooling system is made 

73. to miniaturize by aiming at an improvement of the cooling effect of the ******** 
cooling system which 
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74. lays cooled elements, such as a solid state image pickup device, in a ******** 
element, and is cooled, and 

75. it aims at offering a ******** cooling system applicable also to a device which 
has only narrow space as 

76. installation space, such as an electronic endoscope. 



77. [Translation done.] 

78. NOTICES * 

79. Japan Patent Office is not responsible for any 

80. damages caused by the use of this translation. 

81.1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

82. 2.**** shows the word which can not be translated. 

83. 3. In the drawings, any words are not translated. 



84. Effect 

85. [Effect of the Invention] According to the ******** cooling system by this 
invention, when a ******** 

86. element carries out an intermittent drive, when having cooled the cooled element, 
heat can be radiated in 

87. the heat produced among the exoergic section of a ******** element at the time 
of un-driving of a 

88 ******** element. Therefore, when a ******** element is always driven, with 
the heat produced in the 

89. exoergic section of a ******** element, the amount to which the cooling effect of 
a ******** element 

90. falls in a steady state can be made small, and only the part can make a ******** 
cooling system small. 

91. Moreover, the current supplied to a ******** element can also be made small. By 
making small duty ratio 

92. of a current which drives a ******** element especially, when having cooled the 
cooled element, heat can 

93. fully be radiated in the heat produced among the exoergic section of a ******** 
element at the time of 

94. un-driving of a ******** element, and it is enabled to make a fall of the cooling 

effect of a ******** 

95. element very small. 

96. [0019] Furthermore, that it is easy to cool a cooled element, the heat capacity of 
the cold end of a ******** 
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97. cooling system can be made small, the heat capacity by the side of generation of 
heat is enlarged, it can 

98. carry out or heat conduction to a cold end can be made [ and / thermal resistance 
between a cold end and a 

99. generation-of-heat side can be enlarged, and ] small from a generation-of-heat 
side. [ raising the thermolysis 

100. effect ] By this, the cooling effect of a ******** element can be raised 
much more, and miniaturization and 

101 . small current-ization will be attained further. 

102. [0020] Moreover, the ******** cooling system by this invention is 
suitable when it is not what always 

1 03. needs a signal output (for example, when an output signal when the 
******** element is driving as a 

104. cooled element is the light sensitive cell dealt with as a detecting signal). 

105. [0021] In this case, although an infrared (IR) cut-off filter is usually 
allotted the front face of a light sensitive 

106. cell, this IR cut-off filter is infrared light (near-infrared light is included.), 
the following — only — "infrared 

107. light" — saying ~ since generation of heat of IR cut-off filter by absorbing 
raises the temperature of a light 

108. sensitive cell, the temperature rise of a light sensitive cell serves as the 
thermal load of a ******** element 

109. Then, generation of heat of the light sensitive cell by infrared light can be 
prevented by establishing an 

110. infrared light elimination means. Moreover, only while the ******** 
element is driving, it is also possible 

111. to make small calorific value of IR cut-off filter, and to make small 
calorific value of the light sensitive cell by 

112. infrared light by a light sensitive cell receiving light, (namely, when a 
detecting signal is needed). 

113. [0022] By this, since the thermal load of a ******** element is mitigated, 
miniaturization and small 

114. current-ization of a ******** cooling system will be attained. 

115. [0023] It is enabled to take out the picture signal at the time of low 
temperature, aiming at mitigation of the 

1 16. thermal load of a ******** element without being able to stop a drive of a 
******** element and 

1 17. performing special signal processing especially in the meantime, since it is 
not necessary to picturize the 

1 18. blanking term of the video signal which supports the picture image which 
this solid state image pickup 

119. device picturized here by using solid state image pickup devices, such as 
CCD, as a light sensitive cell. 

120. [0024] Therefore, according to the ******** cooling system by this 
invention, it is enabled to improve the 
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121. cooling effect 0 fa******** element to the case where a current is always 
supplied to a ******** 

122. element, by above-mentioned explanation, so that clearly, and the 
configuration for it is also simple, and 

123. moreover, since miniaturization and small current-ization can also be 
attained, an application becomes 

124. possible also at a device which has only space narrow as installation 
space, such as an electronic 

125. endoscope. 

126. [0025] 

127. [Embodiments of the Invention] With reference to a drawing, the gestalt of 
operation of this invention is 

128. explained in detail below. Drawing 1 is an outline block diagram of such a 
******** cooling system at the 

129. gestalt of operation of the 1st of this invention, and drawing 2 is a timing 
chart showing the technique of a 

130. drive of the ******** element in this ******** cooling system. This 
******** cooling system consists 

131. of the ******* * element 20, an intermittent drive means 3 0, and a 
radiation fin 40. 

132. [0026] Endothermic section 20a of the ******** element 20 The light 
sensitive cell 10 is laid in the front 

133. face as a cooled element. Moreover, the******** element 20 is the 
exoergic section 20b. It is close with a 

134. radiation fin 40, and fixes. 

135. [0027] The intermittent drive means 30 supplies a pulse current to the 
******** element 20, the term when 

136. this pulse current supplies the current to the ******** element 20 (drive) 
is Tb, and a repeat cycle is Ta. 

137. [0028] An operation of the ******** cooling system of the above- 
mentioned configuration is explained 

138. below. When the current is supplied to the ******** element 20 from the 
intermittent drive means 30, as 

139. for endothermic section 20a of the ******** element 20, temperature 
falls. It becomes settled with the 

140. property of the ******** element 20, and the amount of falls of this 
temperature is endothermic section 

141 . 20a. Exoergic section 20b It is expressed with temperature-gradient 
calcium. Therefore, when the current is 

142. supplied to the ******** element 20 from the intermittent drive means 30, 
it is endothermic section 20a. 

143. Exoergic section 20b It acts so that a temperature gradient may always 
serve as calcium. 

144. [0029] exoergic section 20b a radiation fin 40 - exoergic section 20b **** 
- when the current to the 
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145. ******** e i emen t 20 has stopped the heat emitted when the heat emitted 
is emitted outside and the 

146. current is supplied to the ******** element 20, it emits to an external 
environment through a radiation fin 

147. 40 If the time which supplies the current to the ******** element 20 is 
short, it is exoergic section 20b. 

148. Since the calorific value to produce can fully be emitted, it is exoergic 
section 20b. Without almost 

149. producing a temperature rise, it acts so that it may usually maintain at a 
room temperature. In addition, it is 

1 50. the relation of the thermolysis capacity of a radiation fin 40 in fact, and is 
exoergic section 20b. Some 

151. temperature rise is produced. Drawing 2 (C) It refers to and this ground is 
explained. 

1 52. [0030] Drawing 2 (C) It is the timing chart which carried out the enlarged 
display of the terms from Tl in the 

1 53. drawing 2 (A) and (B) to T6. If a current is not supplied to the ******** 
element 20 for a long time, 

1 54. exoergic section 20a reaches a room temperature (let this be an initial 
state). When a current is first supplied 

155. to the ******** element 20 (Tl), endothermic section 20a is exoergic 
section 20b. The temperature to 

1 56. which only calcium fell from temperature (namely, room temperature) is 
reached. At this time, it is exoergic 

1 57. section 20b. A heat consumption is produced then, and just before only the 
part begins a temperature rise 

158. and stops a drive of the ******** element 20 (T2), only C2 goes up from 
a room temperature. 

159. [003 1] When a drive of the ******** element 20 is stopped (from T2 up 
to T3), it is endothermic section 

160. 20a. It is exoergic section 20b gradually. It becomes temperature. On the 
other hand, while a radiation fin 40 

161 . drives, it is exoergic section 20b. Since the produced heat is emitted 
outside, it is exoergic section 20b. 

1 62. Temperature tends to fall gradually and tends to return to a room 
temperature. However, if the thermolysis 

1 63 . capacity of a radiation fin 40 is not enough, just before supplying a current 
to the ******** element 20 

1 64. again (T3), it cannot return to a room temperature, and will become the 
temperature only with C3 [ higher 

165. than a room temperature ] . 

166. [0032] If a current is again supplied to the ******** element 20 at this 
time, it is endothermic section 20a. 

167. The temperature to which only calcium fell from the temperature (namely, 
temperature only with C3 [ higher 
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168. than a room temperature ]) of exoergic section 20b is reached. Therefore, 
endothermic section 20a 

169. Temperature cannot reach the first cooling temperature and turns into the 
temperature only with C3 [ higher 

1 70. than the first cooling temperature ]. That is, a refrigeration capacity is 
exoergic section 20b in front of a 

171 . re-drive. It means falling by the temperature rise C3. Moreover, it is 
exoergic section 20b like **** at this 

172. time. A heat consumption is produced then, and just before only the part 
begins a temperature rise and 

173. stops a drive of the ******** element 20 (T4), only C4 goes up from a 
room temperature. 

174. [0033] Next, like ****, when a drive of the ******** element 20 is 
stopped again (from T4 up to T5), while 

175. a radiation fin 40 drives, it is exoergic section 20b. Since the produced 
heat is emitted outside, it is exoergic 

176. section 20b. Temperature tends to fall gradually and tends to return to a 
room temperature. However, if the 

1 77. thermolysis capacity of a radiation fin 40 is not enough, just before 
supplying a current to the ******** 

1 78. element 20 again (T5), it cannot return to a room temperature, and will 
become the temperature only with C5 

1 79. [ higher than a room temperature ]. 

180. [0034] Exoergic section 20b when such an operation is repeated and the 
******** element 20 is driven 

181. soon Endothermic section 20a when it is stabilized in the place where the 
thermolysis capacity of the 

182. radiation fin 40 when having stopped calorific value and the drive 
balances and the******** element 20 is 

183. driven Temperature turns into the temperature to which only Cn (it is the 
parvus from calcium) fell from a 

1 84. room temperature. However, the difference of this calcium and Cn is 
exoergic section 20b by the radiation 

185. fin 40 to the term which has stopped the drive to the case where the 
******** element 20 is always driven. 

1 86. Only the part which emitted heat becomes small. 

187. [0035] Therefore, it becomes possible to make the refrigeration capacity 
which the******** element 20 

188. has fully reflect, and cooling luminous efficacy is improved from the case 
where the******** element 20 is 

189. always driven. 

190. [0036] For this reason, endothermic section 20a In a stable state, the laid 
light sensitive cell 10 also becomes 

191 . the temperature to which only Cn fell from a room temperature, and 
becomes possible [ making the 



192. refrigeration capacity which the******** element 20 has fully reflect, 
and cooling a light sensitive cell 10 

193. ]. 



